Granuloma inguinale as a disease entity is poorly understood and its epidemiology is even less clear. The (a) It was only recently that the nature of the aetiological agent of the disease became known with any degree of certainty. Although Donovan bodies have been known to be associated with the disease since 1905, when Donovan first described them, it was not until 1943 that it was clearly shown that the Donovan bodies were bacterial in nature. This bacterium, provisionally named Donovania granulomatis, could be isolated from cases of granuloma inguinale. Not only did they resemble Donovan bodies morphologically but, when prepared as antigen, they reacted in a positive manner with a high percentage of sera from patients with the disease and not with sera from patients with a wide variety of other diseases (Anderson, 1943; Goldberg, Weaver, Packer, and Simpson, 1953) . The isolated bacterium has not yet been shown to be able to initiate the disease when inoculated into many different laboratory animals and human volunteers. Although the Postulates of Koch are still not yet fulfilled, the data are strong enough to allow us to assume the aetiological significance of the Donovania, granting that other factor(s) may be necessary for the initiation of the disease.
(b) Because of the genital location of the majority of lesions in granuloma inguinale, the concept developed that the disease was venereal in nature, although there was very little definitive information to support such a hypothesis. This emphasis upon the venereal nature of the disease minimized efforts to investigate the non-venereal aspects. We will show below that, if a venereal disease is defined as one which is transmitted from patient to patient by close physical contact, usually during sexual intercourse, then there is good evidence that granuloma inguinale may not be venereal. However, because the venereal concept is so well established in the literature, we will briefly review the evidence.
The main points which have been presented in favour of sexual transmission of the disease are:
(1) History of sexual exposure before the appearance of the lesion. (2) Increased incidence of the disease in age groups in which sexual activity is the highest. (3) Lesions found on the internal genitalia, such as the cervix, without any other lesions.
(4) Lesions found only around the anal orifice in patients who practice passive pederasty. (5) Genital or peri-genital location of lesions, the commonest site being on or about the external genitalia.
(1) The fact that most patients with granuloma inguinale give a history of sexual exposure before the appearance of the disease is of little value. In any population the frequency of sexual exposure is so great that one would expect to find sexual activity recorded in any sample thereof. Our data indicate that the frequency of coitus and total number of sexual contacts are no greater in persons with granuloma inguinale than in persons belonging to the same socio-economic stratum who have never had granuloma inguinale.
(2) Similarly, the fact that granuloma inguinale is more common in the sexually-active age groups is of little significance as a proof of venereal transfer of the disease. The span of sexual activity, especially in the socio-economic stratum in which granuloma inguinale occurs, starts at 5 to 6 years of age and continues until the sixth or seventh decade of life; it is thus to be expected that the majority of those sampled from this population will be in the sexuallyactive years.
(3) The existence of cases with lesions of the cervix only might at first suggest venereal transfer, but the possibility of the aetiological agent being present in the vaginal tract and inducing lesions cannot be ruled out. (1) There is little doubt that the disease does occur in sexually-inactive individuals. It has been reported in a 2-year-old child as well as in newborn infants. Nair and Pandalai (1934) reported the case of an adult male who had had his penis amputated 16 years before acquiring the disease. It is reasonable to assume that methods of transmission other than venereal were at work in these cases.
(2) Pfeiffer (1939) stated that in his experience prostitutes rarely had the disease. This is also true in Jamaica where we have observed very few cases in prostitutes (Goldberg and Sutherland, n.d.) .
(3) Various authors have reported that cases with solely non-genital lesions occur with a low but regular frequency. We have seen several such cases with positive smears for Donovan bodies. Many authors have noted anal and peri-anal lesions in male homosexuals. Marmell (1958) reported that nine of ten patients with granuloma inguinale of the anus were admitted passive pederasts, and in a review of the literature cited 44 out of 48 cases of anal granuloma inguinale in which passive pederasty was admitted. Goldberg and Bernstein (1964) reported granuloma inguinale of the anal region in two homosexuals who denied ever having had a heterosexual contact.
(4) The incidence of granuloma inguinale in the sexual partners of those with the disease is very low. Packer and Goldberg (1950) reported that the sexual partner was infected in only two of approximately 500 cases of granuloma. Allison (1946) reported that only one sexual partner was infected in over 200 cases. Sutherland (1963) found only six in 1,000 cases in Jamaica. Greenblatt, as reported by Barrow (1958) , stated that in his experience of over 300 granuloma inguinale patients, only a half-dozen or so of the marital partners also had the disease. Tiedemann (1962) was able to follow several individuals with granuloma inguinale with open lesions and their sexual partners for varying periods of time (before the antibiotic era). In one case the couple were examined repeatedly for approximately 3 years, and the sexual partner did not develop granuloma inguinale in spite of continued sexual contacts with the patient. It would seem therefore that, in the United States and Jamaica at least, the sexual transmission of the disease is rare.
A few authors nevertheless vigorously maintain that conjugal transmission of the disease is not so rare. Serma (1957) found nineteen conjugal cases in 157 patients with the disease. Rajam and Rangiah (1954) reported that thirty partners of 250 patients were affected. Rake (1955) stated that he was shown cases in Madras in which husband, wife, and children were all infected with granuloma inguinale, but unfortunately, he did not state whether these lesions exhibited Donovan bodies. In a personal communication, Rangiah (1962) Rake (1948) proposed a similar faecal habitat, although his reasoning was based on entirely different grounds. He and his associates, using an antigen produced from a modified strain of Donovaniagranulomatis, noted that sera from patients with varicose ulcers reacted with their antigen. Additional work established the fact that an antigen prepared from Klebsiella pneumoniae (a bacterium closely related or perhaps identical with Aerobacter) would react with sera from patients with granuloma inguinale. This antigenic similarity so impressed Rake that he put forward the hypothesis that the Donovania were members of the Enterobacteriaceae, postulating that the Donovania were extremely tissue-trophic forms of an enteric organism. Goldberg and others (1953) were able to confirm that the Donovania (certain strains at least) had a common antigen with some members of the Enterobacteriaceae, but that there was antigenic variation among strains (Goldberg, 1954) . Goldberg (1959) , using four strains of Donovania granulomatis, found that a low oxidation-reduction potential was necessary for growth, and that the egg-yolk material required for in vitro growth of the Donovania may be replaced by enzymatic digests of bovine albumin or soya meal. These results were felt to strengthen the postulated faecal habitat of Donovania. Goldberg (1962) Vogel (1928) related the high incidence of granuloma inguinale in the Marandmois tribe of Dutch New Guinea with the widespread practise of pederasty and uninhibited sexual orgies. Serma (1957) reported three pederasts with anal lesions in 157 cases. Secca (see Forkner, Coats, Grace, Rake, and Speiser, 1955) stated that, while the disease was somewhat rare in Brazil, there was a widespread opinion among physicians that it was definitely a venereal disease and in many cases connected with homosexual practices. The findings of Marmell (1958) and of Goldberg and Bernstein (1964) are reported above.
Rectal coitus is undoubtedly much less common among heterosexuals than among homosexuals, but is still practised to an appreciable extent. Peruvian pottery indicates that this type of sexual activity was well known in ancient times. The Kama Sutra (trans. S. C. Upadhyaya, 1961) , states that ". . . The people of the south also indulge in 'Adhorata' or 'the congress in the anus' (it can be indulged in either with another man or another woman. . .".
It is interesting to note that in southern India the incidence of granuloma inguinale is much higher than elsewhere. Jensen (1953) This widened concept of the transmissibility of granuloma inguinale would explain the following problems:
(1) The rarity of granuloma inguinale in the sexual partners of those with the disease. The rare sexual partner who does have the disease could have acquired it at the same time as did his partner, or they may have acquired it later, not from the lesions but from the same area that first supplied the bacterium for introduction into the patient.
(2) The sporadic appearance of cases in areas in which there is little or no known granuloma inguinale.
(3) The infrequency of cases in the higher socioeconomic (more hygienic) levels.
(4) The rarity of the disease in prostitutes; most prostitutes douche regularly, and this would tend to reduce faecal contamination of the vaginal tract.
(5) Anal lesions in passive pederasty; this mode of sexual activity occurs in an area heavily contaminated with faecal material and subject to trauma during the act.
This hypothesis would not, however, explain the familial occurrence reported in southern India. Until more is learned about this particular situation, further discussion would be unrewarding.
Summary
The pertinence of previously published data to the mode of transmission of granuloma inguinale is discussed. It is concluded that venereal transmission of the disease is not consistent with the observable facts. The evidence presented to support the faecal habitat of Donovania granulomatis is believed to be strong enough to warrant the assumption that the Donovania are essentially faecal organisms, with their normal habitat in the intestinal tract. In two venereal disease clinic population samples (Kingston, Jamaica, and Chicago, Illinois), heterosexual rectal intercourse had been practised by 25-34 per cent. of those interviewed, often enough to account for the transmission of the disease. In addition, enteric bacteria were isolated from the vaginal tracts of 58 per cent. of the female patients in the same clinics.
These findings favour the concept that the disease may be initiated by auto-inoculation by a faecal organism rather than by venereal transmission,
